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ABSTRACT
Abstract: To date there has been very little research
conducted on the behaviour of music information
retrieval (MIR) users, in spite of the immense popularity
of free music retrieval systems available on the Internet.
In this study we examine the issue of music seeking
behaviour through the examination of users life style
effect of three different age groups using questionnaires.
It was found that lifestyles had a significant impact on
users need for music and hence their music seeking
behaviour. The importance of social networks in music
information seeking was reinforced in this study. An
experiment was conducted with three different types of
search on the Kazaa MIR system and the participants
interviewed in order to collect data. Users found the
Kazaa system intuitive and easy to use. Searchers used
both song titles and lyrics for finding relevant music
items. The insights provided by this study can be of
assistance in the development of user focused Internet
MIR systems.
Keywords: user music seeking behaviour retrieval
1. INTRODUCTION
More than ever music has become an important and
prominent part of our culture with each individual having
their own preference for the type of music they listen to,
how they retrieve it and where they listen to it. There are
many ways in which individuals listen to music; some of
these are socially in a bar with friends, whilst exercising
at the gym, alone at home etc.  The introduction of
Internet services such as Napster [1] and Kazaa [2] has
given users the ability to gain access to large amounts of
digital music previously inaccessible other than by
purchase in Music stores/shops. The free availability of
music recently means that the music industry has lost its
control to some extent over the release and distribution
of music. Some of the causes for this growth are evident
and self-explanatory e.g. financial reasons.  We can
identify the availability of free music as one of the main
reasons for their success, but there are many more.
Advances in the underlying technology and the
infrastructure of both the Internet and computer
machinery has made the availability of multi media as
prevalent as text documents [3].  The scale of the effect
these factors are having on music seeking behaviour is
illustrated by the Pew Internet & American Life Project
[4].  Through their research they reported that from the
internet activities offered to internet users, music
retrieval has by far excelled other activities in both its
uptake and in its usage e.g. it was reported that in 2000
just over 1.1 million people had used Napster [1],
increasing by 506.8% to 6.7 million just six months later.
It is this dramatic change in so many people’s music
retrieval habits which became the driving force for this
study, with the focus on the music seeker needs and
opinions.
Some studies have already been conducted on
music information retrieval on the Internet, but the
majority of these have only considered the systems
perspective.  Although Music Information Retrieval
(MIR) have developed considerably over the past  few
years, there are many aspects of them that require further
investigation [5].  An important aspect of this whole
phenomenon which has been somewhat neglected is the
normal MIR user.  These are individuals who are not
music experts or professionals: we concentrate on this
user group in this paper. The paper has the following
structure. Section 2 describes the research aims and
objectives. In section 3 we outline the Kazaa system used
for data collection purposes. Section 4 describes the
research design, while the results from the evaluation are
discussed in section 5. A conclusion is given at the end.
2. RESEARCH AIMS AND OBJECTIVES
There is a paucity of research in the study of MIR
systems from a user’s perspective.  With the availability
of new music formats and retrieval methods on the
Internet, music seekers have many more options
available to them.  A study addressing the needs of
music seekers behaviour is therefore essential.  The
focus of this study is to identify and understand the
needs of the music seeker, through a series of
questionnaires and  interviews. The aim is to give a
better understanding of music seekers and their music
retrieval needs. In this study there are two central issues
that will be addressed.  The first is how, when and why
people use music.  The second is how well are the needs
of music seekers met by these Internet MIR systems.
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The aim of this study is to learn what music seekers are
looking for and how they perform search.
3. THE KAZAA SYSTEM
Figure 1: The Kazaa system Architecture [6]
We use the Kazaa System [2] for our data collection
purposes.  Kazaa is a file sharing peer to peer network
system which is deployed for MIR. A Kazaa server has
its own set of files and search facility.  The users of
Kazaa have access to many types of files including music
files, pictures, videos, software and even text documents,
thus Kazaa is a multi media retrieval system [2]. Each
Kazaa user’s computer itself acts as a search engine and
locates the file in the computer of other Kazaa users.
The system designates some users who have more
powerful computers as a supernode.  Once a Kazaa user
enters a query the request is forwarded to a supernode
which firstly conducts an internal search for the
requested file in its own archives.  If the file is located in
the supernode the seeking computer is informed and the
item retrieved.  If the supernode does not have the file
the query is forwarded to other computers connected to
the Kazaa system.  Once the file has been found the
seeking computer is informed through the string of
computers the request passed through. The architecture
of this system is shown in figure 1. We chose to use this
system as Kazaa Media Desktop has been reported to be
one of the most popular MIR since Napster was shut
down.
4. EXPERIMENTAL DESIGN
We acquired primary data for this study by using
questionnaires and interviews. The following gives an
overview of the design of these elements for the
experiment.
4.1. Questionnaires
The purpose of the questionnaire was to acquire more
information about music and associated issues.  There
were four main issues that were addressed by the
questions. These were:
• The methods of music retrieval and collection
people use.
• Music usage and its use in conjunction with
other activities.
• Music retrieval system (MIR) usage.
• The needs of the users
To ensure the questionnaires were efficient and
informative, a pilot questionnaire was conducted on 10
individuals.  These questionnaires were given to
individuals randomly in a variety of locations.  The
results from the pilot questionnaires were used to
improve and produce a final version of the questionnaire
to use in the study. This research was conducted in July
and August of 2003. The revised questionnaires were
given to 45 individuals to complete in a number of
locations including universities, libraries and coffee
shops.  To produce a fair and accurate study the numbers
in each group and the ratio of males to females was kept
as balanced as possible.  A summary of the individuals
who participated in this study is given in table 1.
Group Age
Range
Total
No
No of
females
No of
males
A 19 and under 17 8 9
B 20 – 39 15 8 7
C 40 and over 13 7 6
Table 1: The age groups used in the questionnaire and
the number of individuals in each group.
4.2. Interviews
Pre interview searches were conducted in the researchers
working environment, with access to Kazaa.  The
researcher remained present to assist the user and help
the participants with Kazaa.  This research was
conducted to provide a more qualitative set of
information for the research. In the experiment, 10
participants were asked to carry out three tasks on Kazaa.
Each participant was given a worksheet to record their
results.  Three tasks were given to the user:
• Known item (or song) searches.
• Search of new and old songs from the same
music genre.
• Search of songs from different genres.
The researcher went through each task on the
worksheet before the observation session started.  The
participants were given the option to look for artist’s
names and song titles using Internet search engines if
they could not think of any themselves. Once the search
tasks were complete the participants were interviewed
about their experience with the Kazaa MIR.
5. EXPERIMENTAL RESULTS
5.1. Analysis of the user group
The data in table 1 above has been combined with the
information regarding the amount of free time available
for listening to music (see figure 2).
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Figure 2: Relationship between an individual’s age and
their free time listening to music.
A number of interesting observations about this group
can be made from this data. Firstly as age increases less
time is spent listening to music.  Interestingly in the 19
and under age group we see a wide spread of data.  This
suggests that the individuals within the older age groups
have similar habits, particularly with regards to music.
Looking more generally at the music usage across all
ages we can infer that the younger music users have more
flexibility with their time.  For the older participants on
the other hand, time is restricted because of the extra
responsibilities they have.  This shows that the younger
participants in our study have more time available to
them and can therefore spend more of it on activities
such as listening to music.  Listening to music as an
activity was also compared to other activities. Here it
was found that in the 19 and under age group, listening to
music was preferred in all of the other categories except
for watching TV and socialising with friends.  This
changed in the 20-39 age group, where the only preferred
category to music was watching TV.
For the 40 and over group we see a slight shift
to watching TV and socialising with friends being
preferred over music.  There is also a fondness and
preference for reading in this group: music was
consistently rated at the third or fourth most popular
Internet activity across all the age groups.  Interestingly
the 19 and under and the 40 and over group both rated
communications as their top Internet activity.  In contrast
purchasing goods or services was the most popular
Internet activity for the 20-39 age group.  From this we
can only speculate that at this point in life, the
developing careers and lifestyle of this age group
contributes to a more hectic schedule than the other two
age groups.  It is possible that more of these individuals
are likely to purchase goods using the Internet since they
may not have a lot of spare time.
Considering the life styles of the other two
groups, we would expect them to be more settled.
Consequently they have more time to dedicate to less
important Internet activities as in this case for
communication purposes. The Internet activities of these
individuals may perhaps be connected to the level of
computer knowledge and experience of each age group
(see figure 3).  This clearly shows how the participants of
the age groups are distributed in accordance of their IT
literacy.  The majority of the beginners were the 19 and
under group followed by the 40 and over.  This is
plausible since many 20-39 year olds use computers on a
daily basis for work.  This would give them the ability to
perform more complex activities using their computers
and the Internet.
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Figure 3: The level of computer knowledge across the
age groups.
5.2. Analysis of the participant’s musical
requirements
Our results illustrated the relevance and importance of
music in all age groups.  We found that a high percentage
of the participants in this study pay particular attention to
the lyrical contents of songs. The majority of people
across the age groups used music to fulfil two common
categories; music that makes you feel happy and music
that masks problems.  However the majority of the
younger individuals, including the 19 and under and the
20-39 age groups also listened to music to make them
feel energetic whilst their older counterparts used it for
relaxation.  This is credible if we consider the difference
in the social activities of the two younger groups: the
majority of these participants said that they mainly listen
to music outside of their homes.  The explanation
suggested for this lies with the social activities of these
age groups, where going to the gym, bars and clubs is
more common.
It was found that an influential factor on
people’s music choice is in the form of TV and radio.
Friends were also found to be an influence since music is
used for many social activities for both young and old:
the majority of our participants said that they listen to
music in the company of others. The influence friends
have on each others music taste is considerable:
overwhelming 96% of the participants said that they
discuss music with their friends. With these findings we
can assert that people inform each other about music that
they purchase, listen to and possibly the music retrieval
methods they use.  In order to examine this issue in more
detail, the participants were asked to estimate the number
of their friends who they share their music taste with.
The majority of the participants across all of the age
groups, in particular the 19 and under group, shared their
music taste with most of their friends.
5.3. Analysis of the experiment and interviews
The majority of the individuals who participated in the
observations and completed the mini-questionnaire had
used MIR before.  Altogether around 80% of these
individuals claimed to have used MIRs, with Kazaa
being the most popular.  This is important since the
effective use of these systems depends on who the
expected users are and their level of knowledge [7].
After having used the Kazaa MIR in this observation
most people said they would speak of it favourably,
irrespective of prior usage.  Users were able to use Kazaa
with little or no training. The new users of Kazaa were
inquisitive and did enquire about some of the more
unique features offered by this system, such as the theatre
function. Although when the user becomes aware of the
availability of images and videos, this turns out to be
self-explanatory. The participants were asked to rate
some of the features of the system from very important to
very unimportant (with the values of 5 to 1 respectively).
From this a score was then calculated in accordance to
how all of the individuals rated the features.  With this
score it is easier to determine the most important feature
for all of the participants.  The evidence from calculated
scores showed that the speed of MIR along with the
quality of the music are the most important features to
the participants.  Unfortunately neither one of these
features is controlled by the Kazaa system.  The speed
depends primarily on the type of Internet connection the
Kazaa users are using.  The quality of music depends on,
what type of files the users share on the system through
their computer. A good search facility was also
considered to be important by the participants; this is
logical since a good search engine is necessary in
locating files on the system.  This is a feature that can be
controlled by the system administrators and they can
make it as flexible or as precise as they want.  There are
benefits to both of these; a more precise search engine
will return fewer but more accurate files.  In comparison
a more flexible search engine will be able to locate
slightly different variations of the search term, giving the
MIR user the opportunity to find items that have been
spelt incorrectly.  In all these instances a rigid search
engines would intentionally block out  items user may be
interested in.
It was found that the most preferred and used type of
query by these individuals was by using the titles of
songs, which was followed by using the artist’s name.
Surprisingly some individuals said that they used lyrics
from songs to find a specific item. This is important to
explore in further studies since occasionally individuals
may not know or remember the details of a particular
song [8].  This suggests that those who share items and
those who look for items, pick up on and enter the same
parts of a song instead of the title. A particular feature
that was favoured by the participants was that this
system gave its users the ability to look through the
items of the users connected to the network. The
explanation for this is that if an individual has one music
item that a music seeker likes and wants, then it is likely
that they have a few more (that are not being directly
searched for by the music seeker).  This brings back the
social issues in music sharing. Most of the participants
mentioned that they thought the results of the advanced
search were not as good or as accurate as they had
expected.  The normal quick search was found to be
more efficient.  When asked about the provision of
additional features, the participants did not think that
supplying information on these systems is necessary for
the most part.  However, the participants did suggest that
information on artists would be useful.
6. CONCLUSIONS AND FURTHER RESEARCH
By identifying the importance of music to users, the
issues surrounding music retrieval have been explored.
From this research, it was found that different people
used it for different reasons: for personal enjoyment in a
variety of circumstances and with friends. Through
analysing the interviews it was found that these music
retrieval systems have been designed with a variety of
music seekers in mind.  That is they are aimed at users
with novice to expert knowledge of computers and the
Internet. The system used text queries to locate and
retrieve items, which is suitable for almost all music
seekers. Although the more experienced music seekers
and the music professionals would benefit from
conducting their searches more accurately using music
pitch and rhythm, the ordinary user would find it difficult
to use such evidence in their searches [11].  However,
from this research it appears that for the most part, the
needs of music seekers are currently being met by MIR
systems. It should be noted that this issue is causing
significant copyright problems [12,13], which could
potentially have a significant impact on the usage of MIR
systems such as Kazaa.
Further research in this area is essential,
particularly as the music seeking behaviour of users will
change as they become older – for example it is clear
that the behaviour of users in the over 40 group will
change when those with more advanced IT and Internet
skills move into that group. Therefore while we are sure
that our sample is representative in the current time
frame, it may not be in the next five or ten years due to
changes in the makeup of the groups. It is therefore
important to keep monitoring the behaviour of users to
track any changes as they occur. A further issue is
understanding precisely what the ‘information problem’
is in music retrieval. Textual information retrieval has
some understanding of this issue [14], but it is unclear
what such a concept means in music retrieval, if indeed
it has any meaning at all. User studies are useful, but
some kind of cognitive framework is required if we are
to better understand the music seeking behaviour of MIR
users.
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